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Abstract 

This paper describes the implementation of Temporary Storage at the Remo landfill 

site in Houthalen-Helchteren, Belgium. Temporary Storage is an essential part of the 

Closing the Circle project. Closing the Circle will maximise the recycling of materials 

and/or recover energy from the landfill site. However, upon excavation, not 

everything can be directly used in the production cycle. On or off-site treatment is 

required to get valuable products. For several waste streams, no such treatment 

technology is available yet or the market is not yet ready to accommodate the 

recycled products and/or the mass to be treated is too low to allow economic 

recycling. Collecting more mass of similar quality, further develop technology and the 

market will make sure that these wastes become resources. The management of such 

a temporary stock is part of ‘Temporary Storage’. The implementation of Temporary 

Storage at the Remo landfill site will demonstrate how such storage can be 

organised. It will also demonstrate how, during storage, action can be undertaken to 

recover materials in-situ. The technology is applicable for fresh waste as well as for 

materials from landfill mining. 

 

Introduction 

Group Machiels is fully committed to transform waste into resources. It operates the 

Remo landfill site which is already for a long period addressed as a ‘storage site’ 

where materials are brought together in view of later valorisation, as discussed by 

Hoekstra et al.1 and Jones et al.2 In line with the regulation, Industrial Waste (IW) at 

the Remo site were stored separately from Municipal Solid Waste (MSW) and in 

double protected cells if that was required. Gas was extracted from MSW and used 

for power and heat production. This gas production is now slowly coming to an end. 

The time is ready to start safe mining and several excavation and valorisation tests 

have been executed.3 

 

The excavation tests quickly demonstrated the heterogeneity of materials dug up 

from the landfill site. Valorisation of such materials requires intensive separation and 

after that not all materials can be directly recycled:  
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1. the quality is much too low compared to the requirements of the current 

market;  

2. no technology is available yet for upcycling and/or no technology is available 

at the moment to use this inferior quality for materials production; 

3. the technology is available but the scale of the operation does not yet allow 

to generate a profitable business case.  

 

Improving recycling for these waste streams requires to tackle the three challenges 

being: technology, market and scale of operation. The timing for recycling/recovery 

of materials that are disposed will depend on these three elements. ‘Temporary 

Storage’ can provide the required time to develop technology, develop the market 

and obtain sufficient materials to operate at an interesting scale. Temporary Storage 

will allow to store resources up to ‘the time of excavation’ in such conditions that 

loss of quality is limited. Ideally, the time of storage is used to improve the quality or 

partly recover materials or energy.1 

 

Firstly, development of recycling technologies for wastes that are currently still 

disposed, is ideally already taking place at the production facility. Such developments 

will at least result in lower landfill costs for fresh waste. However, they would have 

much more impact and success if they are also applicable to landfilled waste and 

take into account the possibilities provided by Temporary Storage. In fact, such 

developments should benefit from the interplay of the different stages of the 

materials life cycle of which Temporary Storage is just one stage. The resulting 

technology should deliver an interesting business opportunity and should bridge the 

gap between waste and resource. Such developments require an active push, 

certainly for the innovative in-situ technologies acting on the waste during storage 

(see further).1  

 

Secondly, there is no business for a process without a market for its products. Hence, 

more efforts are required to create markets for recycled materials. This is 

unfortunately recently demonstrated for plastics for which the market in China 

almost completely disappeared as a result of the Chinese Green Fence Campaign.4,5 

The campaign is in fact in line with Europe’s interest to prevent resource export, 

certainly to countries with poor recycling conditions.6 However, the attitude of 

Europe to criticise countries like China because of the environmentally unfriendly 

recycling technologies is much too easy. Instead, Europe should strengthen its own 

market for recycled products if it wants to take serious action related to its resource 

policy and life cycle thinking. Only then will companies invest in Europe in innovative 

technologies. It is too easy to stop thinking of a market for all recycled materials 

because the current quality is much too poor compared to that of primary resources. 

Technology and products should be developed at the materials production side that 
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can cope or accommodate the quality of recycled resources which can be inferior to 

that of primary resources. The required innovation should thus not only target the 

recycling industry but also the materials production industry. This is fully in line with 

life cycle thinking and the value chain approach set forward by the European 

Commission. 

 

Thirdly, the scale of operation will affect the business plan of a waste to resource 

transformation. Temporary Storage can help in providing the appropriate amounts 

coming from one or more producers.  

 

It is clear from the above that ‘Temporary Storage’ cannot only be applicable to fresh 

waste (that still needs to be landfilled) but also the non-recyclables from landfill 

mining. There is, however, a difference between them. For fresh wastes going to the 

landfill, huge separation efforts could be saved at the ‘time of excavation’, if the 

method of collection, delivery and storage would be improved. Already upon the 

collection of waste it can be highly mixed. In addition, discharge and further 

spreading and compaction on the landfill increases the degree of mixing. Indeed, 

stability was and still is a main concern resulting in the mixing of waste off-site but 

also on-site to improve the structural stability and accessibility of the landfill. Off-site 

mixing is performed in specialised and permitted plants in which sludges or pastes 

are mixed with binders to obtain a minimal compressive strength. On-site mixing 

consists of combining structurally strong with more soft materials to allow for 

example trucks driving on the site. For landfilled materials, not all fractions upon 

separation can be directly recycled. Temporary Storage provides an outcome for 

these waste streams.  

 

Wante7 and Krook et al.8 indicated that the concept of a landfill as a Temporary 

Storage site for waste materials awaiting recovery at some identified time in the 

future is not existing in the current legal framework. The naming ‘Temporary 

Storage’ is used in the EU Landfill Directive for storage in view of transportation or in 

view of recovery in which case the storage is limited to 3 years.7,1 In all other 

conditions, the Landfill Directive considers the activity as traditional landfilling. A 

legal framework for the longer storage in view of later (longer than 3 years) 

recycling/recovery still needs to be created. The naming ‘Temporary Storage’ is in 

that respect maybe not well chosen. ‘Temporary stock’ as indicated by Wante7 or 

‘Transitory Storage’ as suggested by Hoekstra et al.1 sound like good suggestions, 

albeit that the problem of correct naming and other regulatory issues should not 

hamper this innovative development.9 

 

Group Machiels was granted a permit to set up a Temporary Storage site where 

almost 1,2 million m3 of materials can be collected between 2014 and 2017. 
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Meanwhile, Group Machiels is developing a permit for landfill mining of the same 

site, starting in 2017. The latter permit comprises not only the excavation operations 

but also several transformation techniques of which the basis is the separation with 

materials recovery and gasification of calorific non-recyclables to syngas and the 

conversion of syngas to hydrogen and methane. These gasses can be either re-

introduced in the materials production cycle or may become the future energy 

carriers.10  

 

Group Machiels will apply and further develop separate storage and in-situ landfill 

mining techniques, as described by Hoekstra et al. in this volume.1 The operation will 

take in to account all precautionary measures as indicated by Wante,7 Krook et al.8 

and Hoekstra et al.1 and will be conceived as a traditional landfill because specific 

regulations for Temporary Storages do not exist yet. All developments such as 

described by Hoekstra et al.1 (in-situ remediation, flushing, extraction etc.) will follow 

a step wise approach starting from lab scale testing, pilot scale testing, 

demonstration and finally full scale implementation to avoid any environmental risk 

and to be in line with the current environmental permit. 

 

This paper describes the setup of the Temporary Storage at the Remo site in 

Houthalen-Helchteren and the approach of the step wise developments such as in-

situ remediation, flushing and in-situ extraction. This Temporary Storage is part of 

the Closing The Circle (CtC) landfill mining project of Group Machiels. 

 

Temporary Storage at Remo 

Figure 1 illustrates the different developments in time of the Remo landfill site within 

the CtC project of Group Machiels. It shows the current landfilling activities (C. Actual 

Situation), the landfill mining and resource recovery operation (B. Closing the Circle) 

and the future re-established nature area (A. Nature Reserve). Indeed, the final goal 

of the project is not only to maximise the recycling/recovery of possible resources 

but also to re-establish as much nature as possible.3 The Closing the Circle stage itself 

consist of several phases. Establishing Temporary Storage is the first phase (see 

Figure 1). The Temporary Storage operation will start before the mining and 

transformation to resources for which the permit will be granted later. This not only 

provides continuity of operations at the Remo site but will, in time, allow the 

development of this crucial and necessary element of Enhanced Landfill Mining, 

which has been defined as “the safe conditioning, excavation and integrated 

valorisation of (historic and/or future) landfilled waste streams as both materials 

(Waste-to-Material, WtM) and energy (Waste-to-Energy, WtE), using innovative 

transformation technologies and respecting the most stringent social and ecological  
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Figure 1: The different phases of the landfill mining operation at the Remo landfill site. 

 

criteria”.11 Temporary Storage is a crucial technology for those streams that do not 

have direct valorisation opportunities upon excavation and separation (lack of 

technology, market, right scale of operation, see above and Hoekstra et al.1). Several 

techniques related to Temporary Storage should be ready at the start of the 

excavations and will become incorporated in the mining and transformation activities 

and as such in the permit. The period of Temporary Storage prior to the mining 

activity will also provide extra material of which at least a part can be used almost 

directly in the separation and transformation technologies. This allows that these 

technologies have potential access to an ‘easier’ input in the beginning of their 

operation.  

 

The second phase of the CtC stage will consist of a demonstration plant to bridge the 

gap between the current existing scale of innovative technologies and the scale 

required for the full scale operation of CtC. It will consist of separation technology 

and a plasma gasification process.12 During this demonstration phase, the final 

uncertainties and questions related to technology, products and markets need to be 

addressed by operating on an already industrial scale. The outcome will allow the 

building of the full scale CtC in phase 3. The previous phase will each time become 

incorporated in the next phase. Figure 2 shows the site where the Temporary 

Storage will be organised. The size of the area is 89 ha providing space for 1.200.000 

m3 of waste materials. 

 

In line with Hoekstra et al., Temporary Storage at the Remo site will consist of ex-situ 

and in-situ landfill mining.1 Materials available for ex-situ landfill mining will be 
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Figure 2: Remo landfill site with in blue the area where Temporary Storage will be organised.  

 

stored as such that the excavation and additional treatment that is required because 

of the landfilling, will run smoothly without significantly increasing costs. Comparable 

waste streams will be stored together to increase the amount to be treated by the 

same or similar technology. Materials available for in-situ landfill mining will be 

treated/cleaned during storage to remove/destroy the remaining contamination 

and/or extract valuables such as metals.  

Construction and organisation 

For Temporary Storage, delivery and excavation in bulk is by far the easiest and 

cheapest method. Considering that the storage can be performed relatively dry, 

storage in bales does not provide much advantage. Today, it is mainly performed in 

waste and materials recycling activities to reduce space for transportation. On a 

bigger scale, in landfill operations, compactors are used. Baling, such as indicated by 

Hoekstra et al.1 can, however, be beneficial to separate materials from others and 

keep it dry. Up to now, it is too expensive compared to bulk handling with an 

additional operational cost varying from 5 to 30 euro/tonne. In case of CtC, the 

separate storage of materials is of course limited by space and the daily organisation 

and variation in delivery does not allow to create a multitude of separate storage 

cells. This could be organised differently if more space and a guaranteed delivery (on 

long term) would be available. Thus, grouping materials is required which in this case 
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is based on the current vision on potential valorisation routes being in general a 

route based on organic properties and a route based on inorganic properties. In both 

cases special attention is given to metals. Metals have on the one hand a potential 

economic interest but on the other hand bring along a potential environmental 

concern. Recycling options related to organic properties are the recycling of plastics 

such as PE, PP, PVC and several others.14 Alternatives are the production, by means 

of pyrolysis or gasification, of the building blocks of chemicals and plastics such as 

monomers or even smaller (syngas, methane, carbon, hydrogen etc.).12,13 The 

recycling paths related to inorganic properties (except metals) are up to now less 

clear and are mainly linked to building and construction applications. However, also 

within the group of building and construction materials there is increasing interest in 

materials with specific chemical composition to produce products such as various 

inorganic insulation materials and binders.15 

 

The selective storage will be organised following three principles being: 

 

1. Partitioning in bigger groups for which valorisation as a group is possible. This 

grouping forms the basis of the division of the Temporary Storage site in cells;  

2. Generation of daily or weekly bigger uniform amounts which will be loaded in 

the corresponding cell to which the materials belong;  

3. Registration of the location of materials and generation of a 3D model. 

 

The following cells will be created for the partitioning of the bigger groups: 

 

1. Carbon based – non-metal containing;  

2. Carbon based – metal containing (metallic or other); 

3. Non-carbon based – non-metal containing; 

4. Non-carbon based – metal containing (metallic or other); 

5. Asbestos containing building and construction elements; 

6. All streams requiring storage in separate salt cell conditions. 

 

Figure 3 gives an impression of how such division would look like. Each cell has a 

separate percolate collection system and is separated from the other cells by means 

of a ‘wall’-like construction made from another clearly distinguishable and easy to 

separate material. The build-up of protection layers, drainage system and leakage 

detection is similar to that of a landfill.  

 

The above construction and organisation addresses ex-situ landfill mining. Excavation 

and on-site or off-site technologies are required to perform separation and the 

generation of products such as recyclable plastics, metals, glass and/or SRF.  

 



8 2nd International Academic Symposium on Enhanced Landfill Mining • Houthalen-Helchteren • 14-16/10/2013 

 
Figure 3: Visualisation of the organisation of the Temporary Storage site showing different 

cells and drainage system.  

In-situ landfill mining 

In a later stage of development also in-situ mining will be implemented. Possible in-

situ actions are described by Hoekstra et al.1 The three main in-situ techniques 

identified to be applicable to the CtC project are: 

 

1. Extensive In-situ remediation (soil cleaning) to remove pollutants; 

2. Flushing to remove soluble compounds; 

3. Extraction to recover metals. 

 

Hoekstra et al. describe the potential of further degrading pollutants and bio-

degradable organics during Temporary Storage.1 In case of CtC, bio-degradation and 

the production of methane is already performed on the Municipal Solid Waste 

fraction landfilled in the past. No fresh biodegradable waste is landfilled at the Remo 

site. All fresh waste that is currently landfilled has a TOC content < 6 wt%. In practice, 

the TOC content of materials currently landfilled at the Remo site is even lower and 

mainly limited to pollutants. Further degradation of the present TOC content is 

similar to in-situ soil cleaning techniques. The advantage of performing such action at 

the Remo site is the available time as indicated by Hoekstra et al. and the existing 

measures to protect the environment (impermeable layer with leakage detection, 

drainage system, pumping wells and waste water treatment plant). It allows to 

perform extensive in-situ remediation. The action consists of providing the ideal 

conditions for further breakdown of the organics by providing air, water, nutrients or 

chemicals (oxidation or reducing media) if required. Hoekstra et al. classified the 

time required for such action to be between 3 and 10 years. In the final full scale CtC 

project, methane production can still be obtained from organic rich fractions 
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produced by the CtC separation and cleaning processes of landfilled materials. It can 

also be applied on the resulting product of one of the other in-situ technologies such 

as flushing or extraction to remove for example metals and/or soluble compounds 

(Cl-, SO4
2-, Na+, K+, …) that would otherwise prevent micro-organisms from growing.  

 

Examples of materials that can be treated by in-situ remediation techniques are the 

many polluted soil and sludges, residues of cleaning operations of soils and sludge or 

fines from landfill mining operation. Such materials can contain elevated 

concentrations of mineral oil and other organics. Although several papers and 

patents describe activation of bio-degradation in landfills and technology for aeration 

of landfills, there are not many example yet of in-situ remediation of soil or sludge 

like materials in Temporary Storage conditions.1,16,17,18,19 Therefore, lab scale tests 

will be performed first and later scaled up for demonstration. The CtC landfill mining 

permit will take into account the possibility to perform such actions on full scale. Lab 

scale tests will start first by degradation testing. This will identify the potential for 

further breakdown of pollutants. Secondly, permeability tests will identify the way of 

operation to overcome preferential channelling and the necessity for mixing the 

waste with other materials to enhance the permeability. Thirdly, the best conditions 

for breakdown will be defined. Alternating wetting and contacting with air is a 

potential technology which can be performed following several flow regimes and 

circulation directions. The full scale implementation will look similar to the setup of 

bioreactors as indicated in Figure 4.20  

 

The set up consist of a reaction cell and the possibility to blow air and recirculate 

leachate with intermediate water treatment if required. In principle, the design 

allows to extract gas from the reaction cell. However, in case of the Remo Temporary 

 

 
Figure 4: Schematic drawing of an aerobic landfill bioreactor, a setup which is similar to what 

is planned for cleaning of materials at CtC.20  
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Storage, the permit does not allow to accept material with a high Total Organic 

Content (TOC) content (see above). Gas extraction will thus be minimal in the Remo 

case. The set up allows the addition of other chemicals.  

 

The second technology described by Hoekstra et al. that is applicable to CtC is 

flushing. Flushing aims to remove soluble compounds such as Cl-, SO4
2-, Na+, K+ etc. 

Also here, several flushing regimes taking into account the permeability of the 

material are possible. As indicated above, flushing can be combined with extensive 

in-situ remediation in which the flushing removes soluble compounds but also results 

in wetting to enhance biodegradation. The result of flushing is a material with 

decreased content in soluble compounds. The soluble compounds are ideally 

concentrated in the flushing medium to increase the water treatment efficiency and 

to reduce the amount of liquid required for flushing. It is, however, clear that 

removing soluble compounds is without any relevance if the flushing medium 

containing soluble compounds requires intensive cleaning and if the residues of such 

an operation need to be treated and landfilled. Technology needs to be further 

developed to produce soluble containing concentrates that can be used as a resource 

by other processes. An example of a flow scheme is given by Hoekstra et al. in this 

volume.1 

 

The third technology, extraction, is much more close to hydrometallurgy. More 

aggressive media will be used to leach metals. The technology is similar to heap 

leaching and bio-leaching. Both technologies are applied on large scale for low grade 

ores. The technology, the use of liners and also the time of operation is similar to 

what is available by Temporary Storage. An example of the setup of heap leaching of 

metal containing ores is shown in Figures 5 and 6.  

 

The use of more aggressive leaching media is new for traditional landfill technology 

and its permits. It is clear that this requires supplementary attention for 

environmental safety and the safety of employees. More experience is required and 

therefore, also here, first lab scale tests will be performed, which will be scaled up in 

steps before implanting the technology in full scale.  

  

Lab scale testing will consists out of materials characterisation, batch pH-variation 

testing with various acids and/or complexing agents, column leaching test (down-

flow and up-flow), the use of different liquid to solid (L/S) ratios and other variables. 

Modelling will be performed in combination with characterisation results in order to 

understand leaching behaviour. Also other techniques that enhance leaching will be 

studied including the use of micro-organisms. 
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Figure 5: An example of a set-up for demonstrator scale in-situ metal extraction. 

 

After lab scale testing, a lysimeter test of approximately 1 m3 will be set up in all 

three cases. Subsequently a 30-60 m3 test will be constructed in the field, by means 

of a container or a basin to demonstrate the technology on a larger scale. An 

example of such demonstrator setup for metal extraction is shown in Figure 5. The 

extraction cell (container or basin) receives leaching liquid from a buffer tank. The 

buffer tank also serves as the concentrator from which a fraction is continuously 

pumped to the metal recovery vessel, which can serve as precipitator or 

electrowinning cell or a combination of other techniques to recover metals and 

produce concentrates. The acidic solution can be recirculated to the extraction cell.  

 

Several waste materials available at the Remo site contain metals in concentrations 

of several percentages (Ni, Cu, Pb, Zn etc.). The leaching liquid will contain a mixture 

of these metals. The lab scale test will identify which materials can be used for in-situ 

extraction.  

 

A schematic drawing of heap leaching for ore extraction is shown in Figure 6. In this 

case solvent extraction and stripping is used before electrowinning to generate the 

concentrate. Several other options are possible. The goal is to produce a concentrate 

that can be further treated by other companies. To what extent the extraction will be 

performed at the Remo site will depend of the concentration and purity required by 

the actors on the market being able to use it as a feed in their materials production 

process. Note that a rubber liner is used in the drawing of Figure 6. Thiel et al. 

describes the several types of leach pads that exist for in-situ leaching and describes 

the use of liners to collect the leach solution.21 An image of a lined area for Cu 

extraction is shown in Figure 7. The use of such liner is similar to that of a landfill. 

Thiel et al. indicates that typically, 1,5 mm HDPE, LLDPE or 0,75 to 1,0 mm PVC is 

used as liner material for ore extraction. The size of the grains in case of heap 

leaching of ores is much bigger than what we envisage to use in Temporary Storage. 

This will significantly influence the permeability. The height of the bed is, however,  
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Figure 6: Schematic drawing of heap leaching after to Anna Bauer, BioMineWiki.22 

 

much smaller than in case of ore extraction, reducing the risk for liner failures as 

discussed by Thiel et al. Further studies and tests will define which liner is preferred 

and whether or not leaching from the top to bottom is possible. 

 

Figure 7 shows a case, in which an area of up to 150 ha with a valley shape is used for 

a leach pad able to contain 100 million tonnes of ore. The heap is leached from the 

top. The CtC scale for in-situ metal extraction will of course be much smaller but the 

example shows that the use of liners is similar to that of a landfill and that 

technology is available to perform such extractions.  

 

 
Figure 7: Lined area for copper ore extraction after Thiel et al.21 
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Monitoring 

Besides Group Machiels also the Flemish Public Waste Agency (OVAM) will monitor 

the development of Temporary Storage during the first phase of the Closing the 

Circle project. The monitoring will consist of a 3 monthly reporting of activities. The 

main topics of the monitoring are described below.  

Valorisation potential 

The assessment of the valorisation possibilities for the different waste streams that 

cannot be recycled yet will be performed by measuring the distance between the 

current situation and the implementation of new technologies. It considers an 

economic assessment of valorisation and an evaluation of the environmental impact 

of such new technologies. Such an assessment requires a strong interaction with 

technology providers, customers of the Temporary Storage and other actors in field 

of recycling. The methodology to perform such distance measurement still needs to 

be developed. This will ideally consist of a combination of an economic assessment, 

Life Cycle analysis and a forecast on the evolution of technology and market.  

Separate storage 

This part of the monitoring allows to follow up the quantities of waste delivered to 

the different cells of the landfill together with the exact cell and material position. 

Based on the results, it is concluded whether or not the size of a cell needs to be 

adapted. The waste to be delivered at the site will get a cell allocated in advance. The 

truck delivers the load to the corresponding cell. Every month, the amounts 

delivered to each cell, the used surface area and volume will be reported. Therefore, 

GPS coordinates of the waste fronts will be recorded and a 3D-model of the 

Temporary Storage constructed. The model provides the exact location of the 

different cells together with the description of the materials stored in it. The report 

will also include a description of the methodology or the material used to perform 

the separation between two different cells. Besides the information about the 

different cells, also the position of large individual waste streams within a cell will be 

recorded.  

 

The description of the wastes finally stored in the different cells and that where it 

was designed for, is the basis of the assessment of the practical performance of the 

distribution in the cells. The height of the layers will be recorded to build the 3D-

model of the Temporary Storage. The (technical and economic) potential of various 

packaging techniques are continuously assessed.  
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In-situ landfill mining 

In-situ landfill mining will be monitored by reporting the results of the different 

phases (lab, lysimeter, demonstrator and full scale) of the three identified in-situ 

technologies.  

Quality monitoring of stored materials 

It is not clear yet whether the wastes that will be accepted on the site can degrade in 

some way due to which the quality and potential value decreases over time. An 

inventory will be made of such degradation processes and the monitoring 

methodology will be defined. Fire monitoring by using camera-technology becomes 

standard practice. Another degradation mechanism can be leaching of metals in case 

of a waste stream having an interesting content of metals. Controlling leaching can 

be performed by assessing the quality of percolate. 

 

Conclusions 

The paper described the setup of a Temporary Storage at the Remo site. The setup 

takes into account that the current Temporary Storage should comply with the 

regulation of landfills. The findings of this first Temporary Storage project will allow 

to create appropriate regulation.  

 

Besides developing a legal framework for such temporary stocks/storage, the 

regulator can significantly contribute to the further development of the Temporary 

Storage technology in view of later valorisation. The regulator can apply various tools 

for the innovation and success of Temporary Storage similar but going further than 

the successes currently achieved for several clean and fresh waste streams such 

separately collected glass, paper, building and construction materials etc. As 

indicated earlier, this is at least as challenging as current separate collection schemes 

and introducing the recycled products thereof in the market. Each waste stream, 

currently disposed, needs to be looked at in detail and technical, market and legal 

barriers need to be solved. An example of such a waste, and probably the most 

difficult stream, are polluted soils and sludges.  

 

The waste/materials authority can activate financial means for R&D activities by 

promoting research and demonstration in the field.10,23 The authorities can 

participate in such activities by directly providing financial support, by applying 

landfill tax fees for R&D, demonstration and implementation of technology to 

transform stored waste into a resource.10 The regulator can promote the 

cooperation between the various actors in the materials cycle.  
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Looking at the bigger picture, Temporary Storage is an element contributing to the 

transition towards Sustainable Materials Management (SMM) and is thus part of 

current waste and materials policy.7,24 Temporary Storage is an attempt to make 

resources from materials that we consider as final waste. It is almost by definition 

that the more close we come to the state of ‘final waste’, the more difficult the 

innovation and the more challenging recycling and recovery becomes. However, 

bridging the gap between the state of ‘being a waste’ and becoming a resource for 

these challenging wastes is key to the success of a full SMM approach.  

 

All wastes are materials and it should be clear that Temporary Storage is a 

management approach. It requires measures to be taken in order to allow creating 

resources from final wastes. The actions required during Temporary Storage to turn 

waste into a resource can be influenced and thus enhanced by actions taken in the 

preceding phases of the life cycle. As such, Temporary Storage scores much higher in 

the life cycle approach of resources, materials and waste compared to for example 

traditional waste incineration even if recovery of energy is included in the latter.  
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